Caspase activation is downstream of commitment to apoptosis of Ntera-2 neuronal cells.
Death by apoptosis is widespread among different cell types, including neurones. Apoptosis consists of a phase during which cells commit to die, followed by an execution phase, characterized by conserved morphological changes. To prevent neuronal loss during disease, it is important to identify the events which define irreversible commitment to death. The present study has investigated the events accompanying the commitment and execution phases of the neuronal cell line Ntera-2. In response to serum starvation, Ntera-2 cells enter the execution phase and detach into the culture supernatant with an apoptotic morphology. This phase is associated with activation of caspases. The remaining adherent cells have a normal morphology and can adhere to extracellular matrix substrates. However, after 96 h of serum deprivation, 95% of these adherent cells fail to form colonies in a single cell cloning assay. When refed with serum, 70% of these cells become apoptotic within 24 h, suggesting that they had previously committed to die. A further 20% of the cells escape from commitment to apoptosis by beginning to differentiate. Inhibition of caspases fails to delay commitment. In response to serum deprivation, therefore, neuronal cells either differentiate or commit to cell death, and events upstream of caspase activation regulate this irreversible commitment. These results have significant therapeutic implications since they suggest that caspase inhibitors may not promote long-term survival of every neuronal cell type in every situation.